Introduction
Absorption and emission line measurements have demonstrated that the halo of the Milky Way comprises a population of gas clouds with low-column densities. These so-called intermediate-and high-velocity clouds (IVCs/HVCs) are objects with radial velocities inconsistent with a simple model of Galactic rotation. An efficient way to study metal abundances, small scale structures, and physical conditions in IVCs/HVCs moving through the halo of the Milky Way is to combine absorption line measurements in the direction of quasars and H i 21-cm radio observations (e.g. Richter et al. 2001b .
Using UVES at the ESO Very Large Telescope, we recently detected intermediate-and highvelocity Ca ii and Na i absorption line systems in the direction of several quasars, suggesting the presence of gaseous substructures in the Galactic halo. Follow-up H i observations with the Effelsberg 100-m radio telescope have demonstrated that in many cases the Ca ii and Na i absorption is connected with neutral hydrogen gas with column densities from a few times 10 18 cm −2 up to about 10 20 cm −2 . In some of these cases N HI is below the 21-cm detection limit of large H i surveys (e.g., LAB). Additionally, four sight lines were observed with high-resolution radio synthesis telescopes to search for small-scale structures embedded in the observed diffuse gas (Ben Bekhti et al. 2008, in prep.) .
Data
The basis of our analysis are optical spectra obtained with the Ultraviolet and Visual Echelle Spectrograph (UVES) at the ESO Very Large Telescope (Fig. 1) . The data provide a spectral resolution of R ∼ 42000, corresponding to 6.6 km s −1 (FWHM).
The follow-up HI 21-cm observations were carried out with the 100-m radio telescope at Effelsberg (Fig. 2) . At 21-cm wavelength the HPBW is 9 ′ . The velocity resolution is about 0.5 km s −1 and the RMS is a few times 10 −2 K. The integration time per sight line was about 25 min.
The high-resolution data were obtained with the WSRT and the VLA. All sources were observed for 12 h. The WSRT was used in the 4 × 48 configuration with a channel width of 0.5 km s −1 , and a bandwidth of 2.5 MHz. The VLA observations were carried out using the DnC configuration, a bandwidth of 1.56 MHz, and a channel separation of 1.3 km s −1 Sight lines observed with UVES and Effelsberg. There are observed absorption and corresponding emission lines Figure 3 shows an all-sky HVC map based on the LAB-survey (Kalberla et al. 2005) . We find Ca ii (Na i) absorption in 47 (25) out of 177 sight lines measured with UVES. Corresponding H i emission was detected with Effelsberg in 14 cases of 27 measured lines of sight. Additionally, four sources were observed with high-resolution synthesis telescopes. The absorption/emission profiles of Ca ii, Na i, and H i for two exemplary systems are shown in Fig. 3 together with the corresponding VLA/WSRT column density maps. The high-resolution observations reveal that cold (70 ≤ T max kin ≤ 3700 K) and compact clumps are embedded in the diffuse IVC/HVC gas observed with Effelsberg, as previously reported in Richter et al. 2005 (for one source). The fact that in the direction of 177 random sight lines we observe 53 absorption systems suggests that the Milky Way halo contains a large number of such low column density structures. Figure 4 shows the Ca ii column density distribution which follows a power-law with β = −1.7. This is similar to the result found for intervening Mg ii systems that trace the gaseous environment of other galaxies at low and high redshift (Churchill et al. 2003) .
Most of the absorbers show multiple intermediate-and high-velocity components, indicating the presence of sub-structures. The direction, as well as the velocities of some of the absorbers suggest an association with IVC/HVC complexes. Table 1 and 2 summarise the physical parameters of the clouds which could be derived from the data. In case of QSO J0003−2323 the H i single dish and interferometric data reveal only one emission line, while the absorption measurements exhibit a multi-component structure. This not only shows that absorption spectroscopy is much more sensitive to low-column density gas, but also could indicate that the components of the cloud are in a turbulent state, as their radial velocities do not match exactly. This mismatch is not only seen in velocities but also in spatial positions. It is well possible that the different components and clumps trace quite different parts of the overall source. Such properties were already observed before (Brüns et al. 2001) and confirmed with simulations (Quilis & Moore 2001) , indicating interactions of the clouds with the ambient medium, i.e., ram-pressure causing head-tail structures. 
Conclusions
• The Milky Way halo possibly contains a large number of low-column density H i clumps with N HI ≤ 2·10 19 cm −2 and angular diameters of less than 3 ′ .
• The corresponding Ca ii intermediate-and high-velocity absorption shows a power-law distribution of the Ca ii column densities with a slope of β = −1.7.
• It is likely that the clumps and the surrounding gas are subject to turbulent motions caused by interaction processes.
